In this paper an effort is made to documentation of the design of microwave sensor which can be used for noninvasive blood glucose monitoring . It is very simple and cost effective self monitoring continuous blood2 glucose monitoring system .The software used for microwave sensor was Sonnet Lite Project Editor V-13.55® which was freely available on the internet. Two oscillators were used 500-2000 Mhz frequency due to design limitation of sensor. Simulation result shows where there was a change in blood glucose level there will also change in the body impedance. With using multimeter value could easily be measure. Purposed hardware and result also shown in this paper.
INTRODUCTION
Diabetes is spreading its tentacles deep into the human genetic code. As the number of diabetics is increasing every day and a lack of any kind of vaccination and cure to prevent and cure protect this disease need to develop a real-time continues blood glucose sensor increases. Today a glucose monitors are a very big market and non-invasive glucose sensors are projected to drive the future glucose sensor market.
The SMBG equipment available in the market mostly depends on finger pricking for blood samples. An enhancement to the SMBG techniques i.e. Non-Invasive SMBG would allow comparatively easy and a more continues information about the changes in blood glucose of diabetic subjects.
Since 1950's, microwave instruments have been used increasingly in a wide range of sensing applications. Their capability to non-destructively determine parameters inside a volume makes them ideal for measuring where contact to the sample is cannot be made. This property of microwave sensor makes it ideal for non-invasive measurement of physiological parameters of the human body. One such parameter and the objective of this research is blood glucose concentration, which diabetics must closely monitor
Permittivity and S-Parameters
Charged particles are present in all materials; these when come in contact with electric or magnetic fields, produce secondary fields.
When the electric field passing through the dielectric medium its transmission is governed by a phenomenon called permittivity (ε). The relative permittivity (ε r ) of a material is also called the dielectric constant and is "an experimentally measurable parameter. The relative permittivity of a material is a ratio of its permittivity to the permittivity of free space (equation 1)
An equation (1.3) for complex permittivity has to be used when an electric field is applied across a conducting medium
to measure the |S 21|. But first let's take a brief introduction about S parameters. The |S11| parameter represents the input port voltage reflection coefficient,
The |S12| parameter is the reverse voltage gain,
The |S21| parameter is the forward voltage gain,
The |S22| parameter is the output port voltage reflection coefficient.
(1.7)
Related Literature
There has been little work done in the area of blood glucose and permittivity correlations. Because of this there is minimal research, but the research that has been done suggests that a correlation exists between blood glucose and permittivity. The following studies used microwave measurement techniques other than a resonant sensor to measure the permittivity and relate it to blood glucose concentration.
Ismail conducted a study in which they used a wave guide to measure the permittivity of blood samples in Plexiglas vials. The authors measured the |S11| and |S21| parameters of the vials containing blood and used one of their previous methods for determining the permittivity. They concluded that the measured and calculated values for the human blood were in agreement.
Park measured the correlation between blood glucose and permittivity using an impedance analyzer. A new needle-type sample cell was pinned on the tail of a hamster and the permittivity was measured. Comparisons were done using a commercial glucose meter typically used by diabetes patients. The authors provide graphs, shown in Figure, that show a non-linear relationship between glucose and permittivity. In conclusion, the authors state that the "blood glucose of a hamster and the dielectric constant values of a hamster's tail were the same as time goes on. Indirectly this indicates that the value of the relative permittivity is correlated with the value of blood glucose." 
Design of load Tissues
Before designing the sensor it was compulsory to design a load where the sensors would be tested, hence a load tissue was designed using Sonnet Lite the second order Debye equation and the parameters is shown . 
Circular Spiral
As shown in figure 5 the circular Spiral was designed in the Sonnet editor. A circular spiral was chosen because an ideal circular spiral would have infinite vertices as compared to thirty two vertices of the eight sided spiral and sixteen vertices of rectangular spiral. Also it has been observed that increasing the discontinuity in the resonator makes the resonator more sensitive to changes in dielectric constant in the ambiance. As evident from the response of the simulation the circular spiral resonating patch resonator would be best as compared to the other two designs as changes in the |S21| parameters vary completely with frequency shifts at all maxima and minima. This Resonator sensor was hence prototyped.
Interfacing Connector
To interface the sensor RJ 45 Cable was used as it is available readily in the market and is very easy to use. The details of the connection of the RJ 45 are shown in Figure 8 .
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Figure 9: The testing Circuit Schematic
To test the sensor a testing circuit was designed as shown in Figure 8 . As the output for both the blood sugars is similar but not same a regression was done calculating the R square value of corelation function and was found to be 0.9639 and correlation plot of regression is shown in the figure 6.7. But the standard deviation of the error in results was found to be 3mg/dl which is a high and the rate of error as far as commercial production of such a sensor is concerned; but satisfactory for first prototype of a sensor. The results were comparable with that of the commercial Glucometer and the standard deviation error of ±3mg/dl and R-square 0.9639 were calculated.
CONCLUSION
Permittivity which is measured using thing sensor not only on blood glucose but several other factors like Body Temperature, Blood Pressure, Heart rate etc. To develop a commercially available sensor from such a sensor a lot of experimentation and calibration algorithm through research is required.
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